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As "vocal athletes," physical educators need to pay 
special attention to protecting their voice. 


E vidence suggests that teaching can be hazardous to vocal health. For ex- 
ample, compared to individuals in other occupations, teachers are more 
likely to definethemselves as having a voice problem (Smith, Lemke, Taylor, 
Kirchner, & Hoffman, 1998). Teachersareal so morelikely than nonteachers 
to haveconsulted a physician or speech-language pathologist aboutavoicedisorder 
(Roy, Merrill, Thibeault, Parsa, Gray, & Smith, 2004). Sadly, teachers are morelikely 
th an n onteach ers even to chan ge occupati ons because of th ei r voi ce probi ems ( Roy, 
Merrill, Thibeault, Gray, & Smith, 2004). Physical education teachers, in particular, 
are at risk of vocal problems because they need to talk loudly or shout more than 
classroom teachers (Thibeault, Merrill, Roy, Gray, & Smith, 2004, p. 790). 

In a classroom, teach ers can communicate with studentsat a conversational vol- 
ume(i.e., about 65 decibels), whilephysical educators must often project their voice 
over bou n ci n g basketbal I s, boi sterou s stud en ts, an d ech oes bou n ci n g off gy m n asi u m 
walls. They may also have to give instructions to students spread out across a field 
outdoors, shout feedback to a swimmer underwater with splashing background 
noise, or give dance cues while music is playing. Simply stated, voice projection is 
aprerequisiteforthejob of every physical education teacher. Furthermore, teachers 
who also coach must project their voice during nightly practices and games. 

Due to these intense daily demands, physical educators are considered "vocal 
athletes," because their voice must be in top condition every day for peak perfor- 
mance. Unfortunately, overuse and abuse of the voice can lead to serious health 
consequences. Specifically, the vocal mechanism can be damaged, possibly leading 
to significant temporary or permanent loss of function. 

Thisarticle will help readers understand vocal trauma (i.e., voice behaviors that 
damagevocal folds), vocal hygiene (i.e., use and careof thevoiceto keep it healthy), 
and pedagogical strategies that can help to minimize damage to the voice. This in- 
formation will be useful not only to physical education teachers and coaches, but 
also to the faculty who educate preservice physical education teachers, since these 
to pics are often neglected in preservice undergraduate curricula due to thelack of 
timein an already tightly packed program and thelack of awareness and expertise 
on the part of those who teach the courses (Eve, 1997). 

Laryngeal Anatomy and Physiology 

Thevocai cords, which are more accurately described as vocal folds, are composed 
of a smal I muscle pai r known as the thyroarytenoids. These muscles are made up of 
complex layersof tissues, each layer of which hasadistinctceilular characteristic. It 
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Figure 1 . Normal Vocal Folds 


Figure 2. Vocal Folds with Nodules 



isthis very differentiation that allows for a normal sounding 
voice. Voicing occurs when the vocal folds vibrate during 
exhalation. The average number of vocal fold vibrationsfor 
an adultfemaleis200 cycles (opening and closing of the vo- 
cal folds) per second, while the average for an adult maleis 
125 cycles per second. Thevocal foldsremain healthy when 
the speaker produces speech at average levels of vocal inten- 
sity throughout life; however, physical education teachers 
often speak at higher-th an -average vocal intensities. When 
a teacher frequently yells, the tissue layers of thevocal folds 
can become swollen and inflamed, resulting in a hoarse or 
weak voice (Boone, McFarlane, & Von Berg, 2005). 

The average in tensity level for conversational speech is65 
decibels (Borden, Harris, & Raphael, 2003). Thevocal folds 
are fairly robust muscles that can tolerate a normal degree 
of intensity without swelling or inflammation. Loud and 
constantyelling, which iscommon in thephysical education 
and coaching professions, can reach intensity levelswell over 
100 decibels (Fucci & Lass, 1999). The vocal folds are not 
designed to sustain this level of vocal intensity over time. 
Theend resultof such overuseisswelling and inflammation 
of thethyroarytenoid musculature(Booneetal., 2005). The 
voice will become hoarse and weak, and the physical edu- 
cation teacher might overcompensate by pushing thevocal 
mechanism even harder, in an attempt to produce a voice 
th at can be h eard .Thisisavicious cycl e th at cau ses th e voi ce 
to become worse over time and theteacherto push thevoice 
harder and harder as the severity of thedysphonia (i.e., the 
disturbance of normal vocal function) increases. 

Asthedysphonic voice becomes worse, the swelling and 
inflammation of thevocal folds become more pronounced. 
Fluidswill begin to build-up between the layers of thevocal 
folds, and without a significant reduction of speaking (vocal 
rest) as well asatotal cessation of all yelling, small growths 
known as vocal nodules will develop (Boone et al., 2005). 
Figure 1 shows normal vocal folds, while figure 2 shows 



diseased folds where vocal nodules have developed. 

While vocal nodules are noncancerous, they will sig- 
nificantly limit vocal ability. Vocal nodules typically start 
as soft, pliable, fluid-filled lesions similar to blisters. It is 
at this stage of development that they can be effectively 
treated by a speech-language pathologist through several 
sessionsof voice therapy. The voice therapy will require the 
physical education teacher to be vigilant in eliminating all 
phonotraumatic behaviors for a significant period of time. 
The intervention will be successful at this stage only if the 
teach erstri ctlyfollowstheguidelinesset forth by the speech - 
I an guage path ol ogi st. I f the teacher does fol I ow th i s recom- 
mendation, the nodules will likely reduce in size over time 
until they have been completely resolved. After the nodules 
have been eliminated, the physical education teacher will 
have to make changes in hisor her voice use, otherwise the 
condition might recur (Boone et al ., 2005). 

I n cases where a teacher does not seek treatment for the 
earl y-stage nodules, thenodulargrowthswill becom e fi brou s 
and hard, not unlike a callous. At this stage, voice therapy 
alone will not help enough. Instead, surgical intervention 
will beneeded to remove the nodules. After the surgery, small 
areas of scar tissue will remain where the nodules were. The 
scar tissue itself can lead to a weak and moderately dysphonic 
voice, especially right after surgery. Someteacherspush their 
voice in an attempt to com pen sate for the weak voice associ- 
ated with the scar tissue, but it iscommon forthenodulesto 
recur when the voice is pushed in this manner. It is crucial 
that the teacher seek treatment by a speech-language pa- 
thologist after vocal nodule surgery, in order to prevent the 
nodules from reoccurring (Boone et al., 2005). 

Of course, the best approach to vocal health foraphysical 
education teacher isto prevent vocal inflammation and vo- 
cal nodules from ever occurring. Although preventing vocal 
d i sease i s al ways better than treat! n g i t, th i s i s n ot al ways easy 
when teaching physical education. The automatic response 
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An inexpensive megaphone can save your voice. 


of the teacher is to raise his or her voice so as to be heard 
and understood by thestudents through all the background 
noise. However, if strategies are not put into play to protect 
the voice, the vocal mechanism will suffer. 

Pedagogical Tips for Vocal Health 

Voice projection can be challenging. When projecting the 
voice outdoors, the voice fades as it travels because there 
are no wallsto contain the sound waves. Background noises 
such as wind, rain, traffic, lawnmowers, and even airplanes 
or trains often worsen the problem. When projecting the 
voiceindoors, asin agymnasium, acoustics become a major 
problem. The high ceilings create an echo, making certain 
frequencies difficult to hear and understand. Thefollowing 
strategies can beimplemented to preserve the voice, thereby 
reducing the risk of vocal disease. 

Voice Amplification Devices. Employers and employees in 
many profession stake steps to reduce work-related injuries, 
both acute (a sudden accident) and chronic (wear and tear 
over time). For example, someone moving heavy boxes in 
a warehouse may wear a lifting harness or belt to reduce 
lower-back injuries. Secretaries use padded wrist stabilizers 
when they type to prevent wrist deterioration. Smilar mea- 
sures shouid betaken to prevent vocal disease by those who 
project their voice at work. 

Headset microphones using a wireless connection to 
portable speakers with built-in receivers have been designed 
specifically for physical education teachers and coaches. 
High-quality models cost around $2,000 and can deliver 
200 watts of power. Some have a built-in CD/MP3 player 
and run on rechargeable batteries that last up to 12 hours. 
If this sounds too expensive, handheld amplifiers with a 
microphonecan bepurchased for roughly $150. Though less 
expensive, these produce only about 20 watts of power and 
can be cumbersome because the teacher must carry them 
everywhere. The least expensive voice amplification device 
is a megaphone (also called a bullhorn). For approximately 
$25, a teacher could purchasea battery-operated megaphone 


that delivers eight watts of power. To find these products, 
teachers could browse the Internet or search in a physical 
education equipment catalog. A voice amplification system 
is a pedagogical tool that can preserve vocal health whether 
theteacher is competing with loud ventilation systems in a 
gymnasium or competing with excessive background noise 
at an indoor pool. 

W histleand Hand Signals. When referees blow their whistle 
inagame, they communicate the typeofcalltheyaremaking 
and the subsequent penalty simply by using hand signals. 
Usingtheirvoicetoshoutthecall to thousandsof fans would 
be absurd, thusasystem of hand signalsand arm gesturesis 
used instead. A similar system of nonverbal communication 
using a whistle and hand gestures can be used by physical 
education teachers and coaches. For example, if students are 
spread across a soccer field,onewhistleblowandasingle arm 
in theaircould signal students to drop their equipment and 
quickly move to the instructor for further instruction. Two 
whistle blows and two armsin theaircould signal theend of 
class, meaning that students should pick up the equipment 
and quickly move to the locker room. Whistles can also be 
used to start and stop activitiesor inform students to rotate 
stations. Whistles and hand signalscan significantly reduce 
the need for projecting the voice. 

Proximity. Simply stated, thecloser you are to someone, 
the less volume is required for them to hear you. Teachers 
should avoid shouting feedback to students when they are 
spread across a large activity area. The National Associa- 
tion for Sport and Physical Education (2001) recommends 
providing "targeted, descriptive feedback" when teaching 
physical education. Less volume is needed if the teacher 
moves around dispensing specific feedback to individual 
students as opposed to general comments to the larger 
group. If information does need to be provided to every- 
one, teachers could use the "corner-up" method. Three 
whistle blows could prompt a "corner-up" within ten sec- 
onds, whereby students assemble in an "L" shape allowing 
the instructor to faceall students and speak at a reasonable 
volume. For increased efficiency, tell students that when 
they hear the three-whisti e-blow command, they are to 
shout "Corner-up!" one time to ensure that their class- 
mates heard the whistle. This allows teachers to use the 
students' voices to their advantage. 

Posture. Poor posture can cause a person's lungs to be 
unable to fully inflate and give the vocal system a steady 
air stream for speech. According to the Victoria (Australia) 
Department of Education (2000), poor posture can also cause 
a lack of flexibility in the muscles used for breathing and 
voice. When projecting the voice, they recommend align- 
ing the ears over the shoulders, keeping the arms and legs 
relaxed, keeping the ribcage relaxed and lifted, and keeping 
the shoulders relaxed and lowered. In addition to posture, 
Rodgers (2002) also suggests exercises for centering, releas- 
ing, aligning, stretching, breathing, and supporting different 
parts of the body for safe voice projection. 

Continues on page 50 
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Trout 

Continued from page 14 

Taking Charge of Vocal Health 

Vocal health Is a serious Issue that is too often ignored. If a 
teacher believes that his or her voice is being compromised 
due to overuse, then preventive steps must be taken im- 
mediately. Voice amplification devicesallow the teacher to 
speak at a normal volume and the pedagogical tips noted 
earlier can reduceoreven eliminatetheneedforvoiceprojec- 
tion. Teachers who believe that they have already sustained 
damage to their vocal folds should consult a physician and 
consider seeing a speech -language pathologist to minimize 
further trauma. If at all possible, however, teachers should 
not let a vocal condition deteriorate to that point. The 
phrase "an ounce of prevention is worth a pound of cure" 
resonates especially true in the world of voice projection 
and vocal health. 
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Conso l o 

Cont i nu e d from p a g e 24 

th e el d e r l y, ob e s e , or thos e e x e rc i s i ng a t v e ry l ow work l o a ds 
(M a hon, Stol e n, & G a y, 2001). 

Oth e r m e thods of mon i toring e x e rc i s e i nt e nsity, aich a s 
c a lcul a ting t a rg e t h ea rt - r a t e zon e s, a r e not r e comm e nd e d 
for physic al e duc a t i on c la ss e s, but for thos e who a r e tr a in - 
i ng a nd cond i t i oning for comp e tition (G il b e rt, 2005). Th e 
d r a w b a ck to c a l cu I a t i n g t a rg e t h ea rt - r a t e zon e s i sth e d i fficu l ty 
i n finding a n a ccur a t e formul a to pr e d i ct m a x i mum h ea rt 
r a t e . Th e r e a r e m a ny n e w propos e d formul a s, but find i ng 
on e to fit th e e nt i r e c la ss i s a lso prob le m a tic a nd confusing 
i f diff e r e nt formu la s a r e n ee d e d for diff e r e nt cl a ss m e mb e rs. 
Thus, h ea rt r a t e i s b e st us e d al ong w i th th e t al k t e st or Borg 
sc a l e to f a m i li a r i z e stud e nts w i th wh a t th ei r r a t e s a r e dur i ng 
comfort a b le , mod e r a t e e x e rc i s e . 

Ass e ss i ng F i tn e ss L e v el 

V a r i ousfi e ld t e sts e x i st to a ss e ss fitn e ss le v el s, but m a ny, such 
a s th e mil e w a lk or 1.5 - m ile run, d e p e nd on how f a st on e 
c a n go for a c e rt a in d i st a nc e , l ea v i ng unfit stud e nts to fin - 
i sh l a st or f eel le ft b e h i nd. This c a n b e d i scour a g i ng to th e s e 
stud e nts. Thus th e t e st r e comm e nd e d to h el p th e i nstruc - 
tor g e t a b e tt e r a ss e ssm e nt of ea ch stud e nt's c a rdiov a scul a r 
fitn e ss i s Coop e r's (1968) 12 - minut e w a lking/runn i ng t e st 
(t a b le 2). Do i ng this t e st on a tr a ckm a k e s i t ea si e r to m ea sur e 
how f a r (in m i l e s) on e h a s tr a v e l e d i n 12 m i nut e s. I t is b e st 
don e a ft e r four to s i x wcd<s of tr ai n i ng, so th a t som e fitn e ss 
h a s b ee n a ch ie v e d (N ie m a n, 2003). T ea ch e rs shou l d know 
th e ir stud e nts w e l l e nough to d e t e rm i n e wh e th e r th e y w ill 
b e mot i v a t e d to work h a rd e r i f th e y scor e in a low - fitn e ss 
c a t e gory or discour a g e d a nd c ea s e to e njoy th e cl a ss if th e y 
find th e y a r e st i l l unfit. I n th e la tt e r c a s e , i nc l ud i ng a fitn e ss 
a ss e ssm e nt m a y b e count e rproduct i v e . 

I f th e instructord e t e rmin e sth a t a ss e ssm e nt c a n b ea mot i- 
v a t i on al tool, th e fo l l ow i ng guid el in e s wi ll h el p to m a x i m i z e 
support a nd e nsur e s a f e ty. 

D i v i d e th e c la ss i nto two groups. On e group will p e rform 
th e t e st first wh i l e th e oth e r group ch ee rs a nd e ncour a g e s 
th i sfirst group a nd h e lps th e i nstructor w a tch for a ny s i gns 
of physic a l distr e ss. Th e n th e groupsw il l switch pl a c e s. Th i s 
t e st c a t e gor i z e s fitn e ss le v el s a ccord i ng to a g e a nd g e nd e r, so 
i t i s i d eal for c la ss e s th a t h a v e div e rs e a g e groups a sw e l l a s a 
m i xtur e of m a l e s a nd f e m ale s. Try to a ss i gn w al k e rs a nd unfit 
stud e nts i n on e group a nd runn e rs a nd high l y fit stud e nts 
in th e oth e r group. 

Th e Log Book 

Th e e x e rc i s e l og book is a v e ry i mport a nt too l for both th e 
stud e nt a nd th e i nstructor. Stud e nts c a n m a k e th ei rown or 
purch a s e on e , or th e i nstructor c a n m a k e a s i mp le h a ndout 
th a t i nc l ud e s th e fo ll ow i ng: (1) a li n e for th e d a t e , (2) a li n e 
for th e tim e sp e nt do i ng e x e rc i s e , (3) a li n e to d e scrib e th e 
w ea th e r a nd cours e cond i tions, a nd (4) a li n e i nd i c a ting 
wh e th e r th e p e rson f el t a ny p a in or d i scomfort, or suff e r e d 
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